It is estimated to take from 20 to 40 years for overgrazed ranges in the rough fescue and ponderosa pine zones to recover to excellent range condition when fully rested. Little change in plant composition took place inside exclosures, placed on poor condition range, in less than 10 years following fencing. It took longer for the sites to progress from poor to fair condition than from fair to good condition. The main plants to increase with protection were bluebunch wheatgrass and rough fescue. The main species to decrease were Sandberg bluegrass, low pussytoes, and rabbitbrush.
Data on the number of years rest necessary for recovery of range types after depletion from grazing in the Pacific Northwest are meager. Such info'rmation would be valuable in assessing the relative merits of resting vs. seeding for range improvement, and of grazing rotations and related management practices.
In southern British Columbia a number of exclosures to exclude livestock were constructed on depleted ranges, mostly during the Columbia Forest Service (Fig. 1) . The senior author has been observing these exclosures since 1948, while the junior author was active in range research in the area during the period [1935] [1936] [1937] [1938] [1939] [1940] [1941] [1942] [1943] [1944] [1945] [1946] [1947] and established three of the exclosures. Information gathered at the time of fencing varied from general observations and species lists to establishment of permanent quadrats.
In most instances, however, the number of quadrats was too few to provide a statistically significant sample, so these data have simply been used to supplement other observations. Most exclosures were visited periodically from the time of fencing until 1959, and observations made on the vegetation.
In 1959 and 1960 the vegetation was sampled inside and outside of these exclosures using the canopycoverage technique (Daubenmire, 1959) . The canopy cover class of each species of herb and small shrub was recorded in 50 frames (20 by 50 cm) located 0.5 m apart, along a 25 m transect. Sampling was repeated in 1968 and 1969. Herbage yields were determined by clipping five 9.6 ft2 plots to ground level at each site. Range condition at each site was judged following the classification of McLean and Marchand (1968) .
This study is an attempt to evaluate the effects of complete rest on four exclosures in the ponderosa pine zone and three in the rough fescue grasslands (Fig. 1) . Tisdale (1947) has described the grassland zone in southern British Columbia.
Plant nomenclature follows Hitchcock et al. (1955 Hitchcock et al. ( -1969 .
The soils are classified according to the Canadian classification (Soil Survey Committee of Canada, 1968) . American classification equivalents were determined as closely as possible and are given in brackets.
The plant community nomenclature follows that of McLean (1970) and is essentially that used by Daubenmire (1970) The exclosure was fenced in 1931.
It lies on a 4% southeasterly slope at 3,800 feet elevation. The exclosure is about 150 yards from a lake, and the area was heavily grazed prior to 1931. The vegetation in this general area was badly damaged by pocket gophers during the drought of the 1930's.
Records at time of fencing indicate that the site was dominated by Sandberg bluegrass, low and umber pussytoes (Antennaria umbl-in&), and dwarf fleabane. Junegrass and yarrow were common hut only a small amount of bluehunch wheatgrass was present.
Twenty-nine years after fencing ( There were indications of further deterioration in the grazed range during the same period with an increase in both low and umber pussytoes.
The 4.year average herhage yield shows a 73% greater production inside the fence as compared with outside following 32 years of protection (Table 2) . The data support these observations, for 21 years after fencing (Table 1 ) the foliage cover of rough fescue was ten times greater inside the exclosure than in the grazed area (Fig. 2) . In addition, the proportions of balsamroot (Bnlmmol-- and rockcress (Arabis holboellii) was less inside than outside. The coverage data also indicate relatively little change in the vegetation inside the exclosure over the past 9 years. Outside the exclosure, however, the range declined in condition. There was a decrease in the cover of rough fescue and bluebunch wheatgrass and increase in needleandthread (Stipa corn&a), umber pussytoes, and dandelion.
Herbage yields show an increase of 97% inside in contrast to outside the exclosure following 21 years of protection (Table 2) .
Ponderosa Pine Zone

Skookumchuck exclosure
This site, which is 25 miles north of Kimberley, belongs in the ponderosa pine-bluebunch wheatgrass habitat type. The soil is a coarse textured Dark Brown Chernozem (Haplustoll).
The l-acre exclosure was fenced in 1950. It is located at 2,700 feet elevation on a level, stony river terrace in a grassland opening surrounded by open stands of ponderosa pine (Pinus ponderosa) in slight depressions. The area had received heavy spring and fall grazing for many years. In 1950 the grazing management was adjusted to reduce the stocking rate and to delay the start of grazing in the spring.
Records taken by the B. C. Forest Service at the time of fencing indicate that the area was dominated by Sandberg bluegrass and low pussytoes with smaller amounts of Junegrass and needleandthread. There appeared to be little bluebunch wheatgrass and virtually no rough fescue on the site.
Ten years after fencing there was considerably more bluebunch wheatgrass and rough fescue inside the exclosure as compared with the grazed area (Table 3 ) and much less low pussytoes and Sandberg bluegrass. By the end of the next 9 years there was a still greater increase in the amount of bluebunch wheatgrass and rough fescue inside the exclosure and a marked decrease in Sandberg bluegrass, needleandthread, and low pussytoes. There was also some improvement on the grazed area, as indicated by an increase in bluebunch wheatgrass and rough fescue and decrease in low pussytoes. Average herbage production (Table 4 ) indicated a 60% greater yield inside the exclosure as compared with that outside 15 years after fencing.
West Mara exclosure
This site is located in the ponderosa pine-bluebunch wheatgrass habitat type about 3 miles west of Kamloops.
The soil is a Dark Brown (Haplustoll) sandy loam.
The one-half acre exclosure was fenced in 1936 and is located on a slight west-facing slope at 2,100 feet elevation.
The area was heavily grazed up to 1935 and lies about 100 yards from a homestead which was occupied until the mid 1920's. It is now used as spring and fall range.
Records taken at time of fencing indicate that the area was dominated by big sagebrush, low pussytoes and Sandberg bluegrass with a small amount of bluebunch wheatgrass present. No trees occurred in the immediate area of the exclosure then nor have any become established.
Data recorded in 1959 ( At the time of fencing the area was dominated by an open stand of ponderosa pine with an undercover of rabbitbrush, needleandthread, Junegrass, and low pussytoes. Some bluebunch wheatgrass was also present.
General observations and limited quadrat data obtained in 1949 and 1959 suggest that the greatest improvemcnt took place in the 13 years tolloxving 1936 and continned t" a lesser extent "YW the next 10 years.
During the initial period there was a marked increase in bluehunch wheatgrass.
There was also a decrease in needleandthread, low pussytoes, and rabbitbrush (Fig. 3) . The coverage data (Table 3) suggest no important changes in the next 10 years either inside or outside the exclosure.
There was, however, an increase in the amount of rabbitbrush outside and of ,Junegrass inside. The average herbage yield (Table   4) 1959  1960  484  150  1961  462  218  1962  424  238  1963  390  272  1964  296  I26  1965  30F  264  1966  408  266  19fi7  294  151  1968  452  151  1969  674  448 Avg. Table 5 . Number of surviving plants of three range species inside the Dewdrop exclosure thirty-three years after tagging. 1936 1947 1956 1963 1969 Rluebunch wheatgrass 10 9 9 8 7 Junegrass 10 5 4 3 1 Rabbitbrush 10 NR 1 1 1
Year of observation
Species
As a special study in this exclosure, ten well-established plants, presumably 2 or more years old, of bluebunch wheatgrass, Junegrass and rabbitbrush were tagged in 1936. The object was to see how long the plants lived (Table 5 ).
The clumps of wheatgrass listed as surviving have shifted and broken up greatly over the years and the centers have died.
Princeton exclosure
This exclosure is about one mile north of Princeton in the ponderosa pine zone. The soil is a Dark Gray Chernozem (Haploboroll) sandy loam. The area was fenced in 1937 by the Canada Department of Transport.
The area had been heavily grazed for at least 50 years and still is heavily used. It is located at 2,200 feet elevation on a level, stony river terrace. No data are available for the vegetation on the area at time of fencing but it is thought to have been dominated by cheatgrass as at present.
Records taken in 1960 (23 years after fencing) indicate more bluebunch wheatgrass and silky lupine inside the exclosure as compared with the grazed area. There was also less western needlegrass (Stipa occident&is), low pussytoes, shaggy fleabane (Erigeron pumilis), sixweeks fescue (Festuca occidentalis), and cheatgrass inside the exclosure.
Ten years later the bluebunch wheatgrass had decreased and cheatgrass increased inside the exclosure because of gopher activity. Ground disturbance by gophers was greater inside the exclosure presumably as a result of protective cover for the rodents provided by old plant growth.
Discussion
Only approximate lengths of time for recovery in condition of a range can be assigned to these exclosures because of slowness of change and infrequency of observations. Even these data have proved useful as guidelines for range improvement projects and for interpreting the reaction of various species to grazing. In the rough fescue zone the Lundbum and Hamilton exclosures improved from poor to good condition within 30 years and to excellent condition within the next 10 years. The East Mara exclosure progressed from fair to excellent condition within 20 years. Bluebunch whea tgrass recovered within the first 10 years while rough fescue made its greatest gains in the second decade.
In the ponderosa pine zone the Skookumchuck exclosure advanced from poor to fair in less than 10 years and to excellent condition within 20 years. There has also been some improvement in the condition of the grazed area as a result of improved range management. The Dewdrop exclosure progressed from fair to good in 13 years but reached excellent condition in less than 10 years more. The West Mara and Princeton exclosures advanced from poor to fair condition within 23 years. West Mara approached good condition in 33 years. Princeton, however, retrogressed to poor condition in the next 10 years. This deterioration is an example of what happens to some exclosures where they are surrounded by large overgrazed areas which favor destructive populations of rodents or other animals.
On all sites most improvement in 183 the stands came about in the last 10 years of protection, with relatively little improvement during the first 10 years. After 25 years of protection, increases in forage yields of 98, 73, and 97% occurred on the rough fescue sites, largely due to increases in the abundance of climax grasses. Increased yields inside the three ponderosa pine exclosures as compared with the adjacent grazed range were in the order of 60, 160, and 124%.
The main species to benefit from grazing protection on the fescue grassland sites were bluebunch wheatgrass and rough fescue. There was also some increase in yarrow on the three sites and increases in balsamroo t and Kentucky bluegrass on the one site each, on which they occurred. The main species to decrease under protection were Sandberg bluegrass, low pussytoes, umber pussytoes, dwarf fleabane and gray rabbitbrush. Annuals such as falseflax (Camelina microcarpa), stickseed, pink microsteris (Microsteris gracilis), and cheatgrass were common invaders on the adjacent heavily used range.
In the ponderosa pine zone, bluebunch wheatgrass increased with protection on all four sites, rough fescue on the two sites, and silky lupine (Lupinus sericeus) on the one site on which they were found. The site containing lupine was grazed heavily in the spring and there was little opportunity for that species to set seed. Sandberg bluegrass decreased in two exclosures and increased in the third; the latter presumably as a result of early spring grazing which reduced seed production.
Low pussytoes, gray rabbitbrush, pasture sage, western needlegrass, and shaggy fleabane decreased with protection. Six-weeks fescue, stickseed, and pink microsteris were invaders on adjacent heavily used range. Junegrass increased with protection on sites that had advanced from poor to fair condition.
It decreased, however, on sites which reached excellent condition. The species is fairly high in livestock preference and is
